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METHOD AND APPARATUS FOR ALERTING AN OPERATOR OF AN 
TNCOMING CELLULAR OR PORTABLE PHONE CALL 


This is a Continuation-in-Part of U.S. Patent Application Serial No. 
08/999,036, filed 12/29/97 by Edward Lyga, entitled METHOD AND APPARATUS FOR 
ALERTING AN OPERATOR OF AN INCOMING CELLULAR OR PORTABLE PHONE 
CALL, which is incorporated herein by reference. 


BACKGROUND OF THE INVENTION 

This invention relates generally to a method and apparatus for alerting an 

P operator of an incoming call for a cellular phone or portable phone and more particularly to a 

o 

O method and apparatus for privately alerting an operator of an incoming telephone call which 

m 

P can also operate through a variety of types, and plurality of layers of clothing or the like. 

u \ 

r %: In recent years the use of cellular phones has greatly increased. When 

U receiving an incoming telephone call, the conventional cellular phone notification system 
j?§ emits an audible ring to notify the user of the incoming call. While this audible ring allows 
O the user of the cellular phone to be made aware of the incoming call, this audible ring also 

alerts others within hearing distance of the user of the incoming phone call. Additionally, if a 
large number of cellular phone users are present in a particular location, the large number of 
audible rings which may be generated may be very great. Others in the vicinity of the cell 
20 phone and thus within distance of the audible ring may be disturbed by this audible ring. 

Finally, in many situations, such as live performances, libraries, and even court houses, the 
audible cellular phone ring may upset the proceedings. Therefore, in many of these locations, 
it is required that the cellular phone be turned off during entry or performance. 
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However, when the cellular phone is turned off, an emergency telephone call 
or the like may be missed. For the period of time the cellular phone is turned off, the user is 
out of touch and cannot be reached. This time period may be very important, and possibly 
detrimental if the user of the phone is, by way of example, a doctor, or is awaiting an 
5 important telephone call for any other reason. 

Therefore, in order to remedy this problem, cellular phones have been 
provided with an inaudible method for alerting an operator of an incoming telephone call. 
Specifically, the cellular phone vibrates, and in turn provides a vibration to the user upon 
receipt of an incoming telephone call. This vibration is inaudible, and therefore informs the 

!>& 

j J) user of an incoming telephone call without alerting or affecting others adj acent the user. 

O 

ly Thus, when an incoming telephone call is received, those adjacent the telephone user will not 

o 

?u 1 be bothered. While this use of a vibrating notification of an incoming telephone call has 

ffl 
m 

1 5 solved many problems of the prior art, many problems still exist. 

U 

jjy For example, since the vibration is used as the method for alerting the operator 

45 of an incoming telephone call, it is necessary to maintain the cellular phone adjacent a user's 
J"* body. Therefore, it is often necessary for the user to carry the cellular phone around on his or 
her belt so that any vibration will be recognized by the user. However, the carrying of a 
cellular phone on one's belt often looks unprofessional, and may not be desired by a particular 
user. 

20 Additionally, since a vibration is provided, it is necessary that only a small 

number of layers of clothing or the like be positioned between the cellular phone and a user's 
body. If too many layers are provided, the user will not be aware of the vibration of the 
cellular phone indicating an incoming telephone call. Thus, this requirement poses an 
additional limitation on the user, and may be inconvenient if the weather is cold. 
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Specifically, if the user is wearing a large number of layers of clothing, the cellular phone is 
required to be placed adjacent the user's body, or inside a large portion of the clothing. 
Consequently, upon vibration of the phone to indicate an incoming telephone call, it maybe 
difficult for the user to gain access to the cellular phone quickly enough to answer the 
5 incoming telephone call. 

Therefore, it would be beneficial to provide a method and apparatus of alerting 
an operator of an incoming cellular or portable telephone call which overcomes the problems 
of the prior art. 

Q OBJECT OF THE INVENTION 

G 

f i Accordingly, it is an object of the invention to provide an improved method 

Si and apparatus for alerting an operator of an incoming call for a cellular or portable telephone. 

Another object of the invention is to provide an improved method and 
apparatus for alerting an operator of an incoming call for a cellular telephone which privately 


m 


4% alerts a user of the incoming telephone call. 

o 

A further object of the invention is to provide an improved method and 
apparatus for alerting an operator of an incoming call for a cellular or portable telephone 
which privately alerts the operator of the incoming phone call, and does not require that the 
telephone be maintained adjacent a user's body. 
20 Still another object of the invention is to provide an improved method and 

apparatus for alerting an operator of an incoming call or a cellular or portable telephone 
which produces a low frequency vibration sensation in human tissue when an incoming 
telephone call is received. 
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A still further object of the invention is to provide an improved method an 
apparatus for alerting an operator of an incoming call for a cellular or portable telephone 
which uses a dual, high frequency beams to generate a low frequency sensation in human 
tissue to alert a user of an incoming telephone call. 
5 Still objects and advantages of the invention will in part be obvious and will in 

part be apparent from the specification and drawings. 

SUMMARY OF THE INVENTION 

Generally speaking in accordance with the invention, an improved method and 
|§ apparatus for alerting an operator of an incoming call for a cellular or portable telephone is 

fU provided. The alerting apparatus is constructed of two concentric piezoelectric elements 

Q 

11 driven electrically at differing high frequencies. Frequencies differ by from between 10 to 

<P 

P 100 cycles in a preferred embodiment. Since human body tissue is non-linear, a difference 

|=* 

ry frequency is created in the body tissue as a result of the overlapping of the two acoustic fields 

JM 

p generated by the concentric piezoelectric elements. This difference frequency further 
t=* generates a low frequency vibration sensation in human tissue which can be recognized by the 
user. The concentric piezoelectric elements are positioned within a cellular or portable phone 
or its battery coaxially with their axes positioned perpendicularly to the plane of the surface 
of the phone. 

20 Additionally, this same notification technology may be applied to a beeper, or 

an alarm system for alerting a particular person that a certain time has arrived, while allowing 
adjacent individuals not to be affected. The invention also may be used for alerting a person 
standing in a hazardous area that he or she may be in danger, or for alerting a person that an 
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automatic opening door, or other automatic apparatus may pose a danger to him in his current 
location, or the like. 

The invention accordingly comprises the several steps and the relation of one 
or more of such steps with respect to each of the others, and the apparatus embodying features 
5 of construction, combinations of elements and arrangement of parts which are adapted to 

effect such steps, all as exemplified in the following detailed disclosure, and the scope of the 
invention will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

|D For a more complete understanding of the invention, reference is made to the 

£3 

W following description and accompanying drawings, in which: 

€3 

I: Fig. 1 is a schematic view depicting the structure of generated beam patterns 

m 

2 of an apparatus constructed in accordance with the invention; and 

f»* 

jhj Fig. 2 is a schematic drawing depicting frequency beam generation apparatus 

1h= 

4% constructed in accordance with the invention. 

P 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring first to Fig. 1, a low frequency sensation generator is depicted, 
indicated generally at 100. Sensation generator 100 is further formed of concentric elements 
20 120 and 130. Each of concentric elements 120 and 130 are preferably formed of a 

piezoelectric material, and are shaped into a cylinder, or alternatively into a ring. When first 
concentric element 120 is electrically driven, first concentric element 120 generates an 
acoustic field 125. Field 125 is shaped in accordance with the diameter of first concentric 
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element 120. Field 125 is generated at a frequency corresponding to the driving frequency of 
first concentric element 120. 

Similarly, when second concentric element 130 is electrically driven, an 
acoustic field 135 is generated. Field 135 is shaped according to the diameter of second 
5 concentric element 130. The frequency of field 135 is determined in accordance with the 
driving frequency of second concentric element 130. Coaxial elements 120 and 130 are 
provided positioned in a direction perpendicular to a wall 1 10 of a cellular phone so that 
fields 125 and 135 generated therefrom are directed in a direction perpendicular to wall 1 10 
as well. Also, the first and second concentric elements can be considered transducers, 
||) electrodes or the like devices having frequency generating qualities. 

s 

f]j Fields 125 and 135 overlap as are shown in Fig. 1. If first and second 

K 

-In concentric elements 120 and 130 are driven at different frequencies, then fields 125 and 135 

S3 

j ■ will also be operating at different frequencies. Therefore, an area of high intensity 140 is 
fj | generated in the presence of a non-linear acoustic medium having a frequency of the 
JS difference between the frequencies of field 125 and 1 35. In a preferred embodiment the 
t= 4 driving frequencies of first and second concentric elements 1 20 and 130 differ by between 1 0 

and 100 cycles. 

Arrow 150 indicates the area of tissue of a user, termination line 152 of arrow 
150 indicating the skin border of a user. As is further shown in Fig. 1, high intensity area 140 
20 reaches beyond the skin of a user indicated by terminal line 152 of arrow 150. Because body 
tissue is a non-linear substance, the difference frequency of high intensity area 140 produces a 
vibration in the body tissue of the user. The body tissue of the user can sense this vibration, 
thereby indicating that the apparatus has been switched on. As is shown in Fig. 1, since the 
user is notified of an incoming telephone call through the overlap of high intensity of portion 
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140 and human tissue 152, there is no need for direct contact between wall 1 10 of the cellular 
phone and a user's body. Therefore, this notification apparatus for a cellular telephone will 
operate up to a predetermined distance from a user's skin, as long as high intensity area 140 
overlaps with a user's skin. Thus, by utilizing cylindrical elements 120 and 130 having a 
longer coaxial distance, or other characteristics, a longer field can be generated, and therefore 
a longer detection distance can also be generated. 

Therefore, it is possible to provide a cellular phone notification system which 
operates through any desired number of clothing layers, and possibly over any desired 
distance. Furthermore, by providing a user with an apparatus for adjusting the coaxial length 
of concentric cylindrical elements 120 and 130, it is possible to allow a user to adjust the 
notification distance as is necessary. 

Referring next to Fig. 2, an indication generator 200 constructed in accordance 
with the invention is depicted. As is shown in Fig. 2, concentric elements 120 and 130 
generating fields 125 and 135 respectively are provided. Additionally, high intensity area 140 
is similarly provided. First concentric element 125 is driven by a frequency generator 230 
generating frequency F v One terminal of frequency generator 230 is connected to a ground 
240, the other terminal of frequency generator 230 generating frequency Fj on line 225. 
Frequency F, on line 225 is further passed through a tuned amplifier 220. This amplified F t 
signal is passed from amplifier 220 along a line 210 to drive first concentric element 120. 
Concentric element 120 is similarly connected to ground 240 via a line 242. 

Second concentric element 130 is similarly driven at a frequency F 2 . Thus, 
frequency generator 280 generates a frequency F 2 , which is forwarded via a line 270, through 
a tuned amplifier 260, and further via a line 250 to concentric element 130. Frequency 


generator 280 is also connected to ground 240. Finally, second concentric element 130 is also 
connected to ground 240 via a line 244. 

Therefore, in accordance with the invention, indication generator 200, each of 
first and second concentric elements 120 and 130 are respectively driven at frequencies F t 
5 and F 2 . In a preferred embodiment, frequencies F t and F 2 are set to high frequencies and also 
differ by approximately between 10 and 100 cycles. The drivers for concentric elements 120 
and 130 are of the switched type, and feed a tuned series circuit which may be tuned by the 
adjustment of frequency generators 230 and 280. Additionally, frequency generators 230 and 
280 may be preferably digitally controlled, and current limited to insure the accuracy, and 
JjJ?P safety of the apparatus. 

■fj j During use, when an incoming telephone call is received, cellular phone (not 

HI shown) indicates the receipt of such a call to each of frequency generators 230 and 280. 

m 

u ' These frequency generators generate signals at frequencies F! and F 2 , respectively, which are 

f? I predetermined frequencies. Upon generation of each of frequencies F, and F 2 , first concentric 

jt5 element 120 generates field 125, while second concentric element 130 generates field 135. A 

o 

M high intensity area 140 is generated at the frequency difference F,-F 2 of fields 125 and 135. If 

this high intensity area is brought into contact with a user's skin, a vibrational sensation will 
be generated in the user's tissue, and the user will be made aware of the incoming telephone 
call. 

20 As noted above, since direct contact between the user and the indicator 

apparatus is not required, the apparatus can be designed to penetrate any number of layers of 
clothing or the like, and to alert a user from any particular distance. Additionally, since the 
sensation is directional in accordance with the fields generated from each of the concentric 
elements. Only the intended recipient of the indication will be notified of the incoming 


telephone call, and no other people will be effected by the field generation. Furthermore, 
since no audible sound is generated, no additional people in the area of the user will be aware 
of the telephone call, or will be effected by an audible ring. 

While this invention has been described with an indicator with respect to a 
5 cellular phone, a similar apparatus may be used with respect to a more simple portable phone, 
which comprises a base unit and a hand held unit, which are in contact via radio frequency. 
In this apparatus, the invention would work similarly, since the indicator apparatus would be 
positioned similarly within the hand held portion of the telephone. 

Furthermore, it would be possible to use the indicator apparatus of the 
iJP invention in accordance with a beeper along the same lines as that of the cellular phone noted 

Hj above. Specifically, the beeper would be provided with such a mechanism, which when worn 

3 

"u I close to the user, would allow for indication of an incoming message to a user without an 

IP 

^ 2 audible sound, and without requirement that the beeper be positioned adjacent a user's tissue, 
f: § Furthermore, this apparatus has a variety of other uses, such as an attachment 

j£5 to an alarm clock which would allow a single user to be awakened while allowing a second 

a 

iM= person who would normally be within range of the audible sound of the alarm clock to not be 

awakened by the alarm indicator. Such an indicator may be provided as a wrist band, or may 
further be provided as a mechanism positioned within a mattress or bed so that a user is not 
required to wear any additional material. In this manner, since the apparatus need not be in 

20 contact with the user's skin, placing it inside the mattress would be sufficient to allow the user 
to awaken from the sensation generated by the indicator. 

Finally, it would be possible to allow a user to wear an indicator which was 
directed simply to receive a signal, and turn on when a signal is received. This could be used, 
for example, in a plant or other manufacturing facility. The indicator could be activated 

9 


automatically upon entry of a user into a specific area which may be hazardous, such as in the 
way of moving equipment, or in the way of a swinging door. Furthermore, the invention 
further would allow a person standing within a predetermined area to be notified of an event 
without wearing any device. For example, if a user is in the way of an opening door, an 
5 apparatus providing a signal having a sufficiently overlapping field could be provided within 
the door, and which can be activated when the door is to be opened. Thus, anyone within the 
range of the overlapping field will be notified of the activity when the apparatus is activated. 
This mechanism might be exteremly valuable in a workplace where an audible alarm may not 
be able to be heard very easily. Therefore, in this manner a more safe work place 
|| environment can be provided. 

13 

fj j It will thus be seen that the objects set forth above, among those made 

6 

yi apparent from the preceding description, are efficiently attained and, since certain changes 

m 

u 5 may be made in carrying out the above method and in the constructions set forth without 

la 

:=y. departing from the spirit and scope of the invention, it is indented that all matter contained in 
M the above description and shown in the accompanying drawings shall be interpreted as 
h illustrative and not in a limiting sense. 

It is also to be understood that the following claims are intended to cover all of 
the generic and specific features of the invention herein described and statements of the scope 
of the invention which, as a matter of language, might be said to fall therebetween. 
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